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324a Monday, March 7, 2011modeling algorithms for the analysis of multi-scale data sets. Such an inte-
grated package has various advantages - the user-interface not only eases the
typically steep learning curve of pure algorithmic techniques, but it also permits
an instantaneous analysis and post-processing of the results. In addition, we
show that such a system is also highly beneficial in the case of low-resolution
data sets, which are often difficult to interpret by fully-automatic docking tools.
Therefore, we propose a peak-selection that enables the user to explore the
score landscape of a black-box docking algorithm. This semi-interactive tech-
nique is accompanied in Sculptor by a novel simultaneous, multi-body refine-
ment procedure. An integrated modeling approach also demands high-quality,
special purpose visualization techniques, that are able to represent complex
molecular assemblies in real-time, using modern GPU programming tech-
niques. The proposed software system is freely available on our website,
http://sculptor.biomachina.org.
1755-Pos Board B665
Visualizing Ribosome Biogenesis: Parallel Assembly Pathways for 30S
Subunit
Anke M. Mulder.
Ribosomes are self-assembling macromolecular machines that translate DNA
into proteins, and an understanding of ribosome biogenesis is central to cel-
lular physiology. Previous studies on the E. coli 30S subunit suggest that ri-
bosome assembly occurs via multiple, parallel pathways rather than through
a single rate-limiting step, but little mechanistic information is known about
this process. Discovery Single-particle Profiling (DSP), an application of
time resolved electron microscopy, was used to obtain over 1 million snap-
shots of assembling 30S subunits, identify and visualize the structures of 14
assembly intermediates, and monitor the population flux of these intermedi-
ates over time. DSP results were integrated with mass spectrometry data to
construct the first ribosome assembly mechanism that incorporates binding
dependencies, rate constants, and structural characterization of populated in-
termediates.
1756-Pos Board B666
Structural and Functional Role of INI1, a Cellular Cofactor of HIV-1 in-
tegrase in the Early Step of HIV Infection
Benoit Maillot, Corinne Crucifix, Sylvia Eiler, Karine Pradeau, Nicolas Levy,
Yves Mely, Dino Moras, Patrick Schultz, Marc Ruff.
Integration of the human immunodeficiency virus type 1 (HIV-1) cDNA into
the human genome is catalyzed by the viral integrase protein (IN) that re-
quires cellular cofactors for viral infectivity. IN catalyzes a two step reac-
tion, first the 3’ processing removes two nucleotides on the 3’ end of the
viral DNA and second the strand transfer reaction performs the integration.
A cryo-EM structure at 14 A˚ resolution of the HIV-1 integrase in complex
with the lens epithelium-derived growth factor (LEDGF) has been solved in
presence and absence of DNA (1). Recently we solve a cryo-EM structure of
the ternary complex of HIV-1 Integrase, LEDGF and the integrase binding
domain of the integrase interactor 1 protein (INI1) in absence (16 A˚) and
presence (18 A˚) of DNA. In vitro functional and binding assays using fluo-
rescence anisotropy have been performed showing the effect of INI1 on
DNA binding and on the first catalytic activity of integrase, the 3’processing.
We show that INI1 decreases the affinity of viral DNA for the IN/LEDGF
complex by a factor of 2 and inhibits completely the 3’processing reaction.
The structure shows that INI1 prevent the viral DNA to access the catalytic
site of integrase. The functional role of INI1 could be to prevent the auto
integration of the viral DNA. Theses structures could led the basis for the
design of 3’processing inhibitors.
(1) Michel, F., Crucifix, C., Granger, F., Eiler, S., Mouscadet, J.F., Korolev, S.,
Agapkina, J., Ziganshin, R., Gottikh , M., Nazabal, A., Emiliani, S., Benarous,
R., Moras, D., Schultz, P. and Ruff, M. (2009). Structural basis for HIV-1 DNA
integration in the human genome, role of the LEDGF/P75 cofactor. EMBO J.,
28, 980-991.
1757-Pos Board B667
An Improved Model for Dynamin Assembly Revealed by Cryo-EM
Joshua S. Chappie, Jason A. Mears, Shunming Fang, Marilyn Leonard,
Sandra L. Schmid, Ronald A. Milligan, Jenny E. Hinshaw, Fred Dyda.
Dynamin is a multidomain GTPase that assembles into collar-like structures at
the necks of deeply invaginated coated pits during the final stages of clathrin-
mediated endocytosis (CME) and catalyzes membrane scission. Assembly of
purified dynamin tetramers in vitro yields helical structures comparable to
those observed in vivo. The formation of these oligomers stimulates dyna-
min’s basal GTP hydrolysis >100-fold. Mutational analysis indicates that dy-
namin’s stimulated GTP hydrolysis is required for CME; however, mountingevidence suggests that this activity causes disassembly of the dynamin collar
rather than direct membrane severing. Despite recent structural studies show-
ing that stimulated hydrolysis arises from the transition-dependent dimeriza-
tion of dynamin’s catalytic G domains, little is known about the
conformational changes that precede and/or result from this interaction in
the context of the polymer. Specifically, it is unclear how the G domains
are properly oriented, which subunits associate, and how catalysis triggers dis-
sociation of the pleckstrin homology (PH) domain at the membrane surface.
Much of this ambiguity can be attributed to the low resolution (>20A˚) of pre-
vious dynamin polymer models and the absence of a complete dynamin tetra-
mer crystal structure. To clarify these issues, we have used cryo-EM and
iterative helical real space refinement to generate an 11A˚ reconstruction of
a truncated form of dynamin (DPRD) in the assembled, GMPPCP-bound state.
This map reveals new structural characteristics including a twisted, interlacing
interaction that stabilizes the middle/GED stalk and a previously uncharacter-
ized density feature adjacent to the exterior GTPase head. Computational
docking of crystallized dynamin fragments reveals the location and connectiv-
ity of different domains within the assembled polymer. Chemical crosslinking
experiments also provide new insights into the architecture and organization
of dynamin tetramer. These data have important implications regarding the
conformational changes associated with dynamin catalyzed GTP hydrolysis
and membrane fission.
1758-Pos Board B668
Membrane-Bound Organization of Coagulation Factor VIII
Svetla Stoilova-McPhie.
The focus of this study is to follow the structural changes of two human re-
combinant Factor VIII (FVIII) forms: full length (FVIII-FL) and B domain de-
leted (FVIII-BDD) upon binding to phosphatidylserine (PS) containing
phospholipid (PL) vesicles and nanotubes (LNT) by combining Cryo-electron
microscopy (Cryo-EM) and circular dichroism (CD) studies. FVIII or antihe-
mophilic factor is a multidomain plasma glycoprotein of 280 kDa, essential
for blood coagulation. Activated FVIII (FVIIIa) is a cofactor to the serine
protease Factor IXa in the Tenase complex assembled onto the negatively
charged platelet surface. Cryo-EM is unique in its ability to visualize the
structure of macromolecules within an ensemble at subnanometer resolution
and closest to physiological
conditions. The Cryo-EM
data show strong protein-
membrane and protein-
protein interactions. The
CD data show a shift
in the CD spectra towards
the shorter wavelengths
upon binding of the FVIII
to the PL vesicles, more
pronounced for the FVIII-
FL form. The above data
confirm our hypothesis
that the FVIII conformation
in solution is significantly altered upon attaching to the platelet membrane and
assembly of the Tenase complex. This work is supported by a National Scientist
Development Grant from the American Heart Association: 10SDG3500034
to SSM.Biophysics Education
1759-Pos Board B669
Netflux: Biological Network Modeling for Biologists and Students
Stephen T. Dang, Jeffrey J. Saucerman.
Cell signaling and gene regulatory networks are remarkably complex, hin-
dering intuitive understanding of how these networks regulate cell function.
This presents a challenge both for biological researchers and students learn-
ing about these networks for the first time. Here, we introduce an open-
source software package, Netflux, which allows the user to simulate a biolog-
ical network using only the pathway structure (e.g. from a review article).
The mathematical framework uses logic-based differential equations, but
these are hidden behind a user-friendly graphical interface. We tested this
software with 2 groups of high school students, finding that they are able
to quickly build and simulate complex signaling networks. The models cre-
ate a platform for inquiry-based learning, where students can design and per-
form virtual experiments to test their understanding. For example, high
school students were challenged to identify an optimal combination of
Monday, March 7, 2011 325adrug targets to block a certain cell phenotype, which they did successfully.
Future work will involve development of curricular materials based on this
freely available software package and an educational study to examine
whether students’ use of Netflux enhances comprehension compared with
traditional approaches.
1760-Pos Board B670
Graduate Program in Cell Analysis and Modeling
Charles W. Wolgemuth, Ji Yu, Raquell Holmes.
Modern cell biology integrates biological research with cutting-edge techno-
logical advances and mathematical and computational modeling. To succeed
in this burgeoning field, students from traditional biology backgrounds will re-
quire training that incorporates physics, math, and computer science. In addi-
tion, there is beginning to be a large flux of students from physics,
engineering, math, and computer science who are interested in applying their
skills to cell biology, but these students generally lack sufficient training in bi-
ology. To address the needs of both of these types of students, a new interdis-
ciplinary graduate program in Cell Analysis and Modeling has begun at the
University of Connecticut Health Center (UCHC). This program is geared to
students who are interested in understanding the biophysical and biochemical
mechanisms that underlie cell function. We use individually-tailored short
courses to address each student’s needs, while a minimal set of core classes
cover a breadth of topics in modern cell biology. Our faculty are broadly
multi-disciplinary, which allows students to work closely and concurrently
with experimentalists and modelers, and we strongly encourage research pro-
jects that incorporate both of these types of approaches.
1761-Pos Board B671
Improvement of Learning and Teaching Efficiency by Web-Associated
Seminars
Lars Kaestner, Anke Scholz, Sandra Ruppenthal, Benjamin Sauer,
Martin Oberhofer, Peter Lipp.
We face the situation that the number of medical students is increasing annu-
ally, without an appropriate adaptation of human resources for teaching. The
aim was to tackle that situation by conceptual changes that sustain or even im-
prove the educational level and the professional quality.
Taking advantage of recent investments in the faculties IT-infrastructure we de-
signed a web-associated teaching concept that combines the transfer of biolog-
ical knowledge and the operation of web-associated design (TYPO 3). Small
groups of students (n%10) design a web-page under a given topic in a problem
oriented manner. Each student has to evaluate/provide feedback to a given
number of web-pages designed by other student-groups. Such the students
can gain knowledge by ‘‘e-learning’’ and can based on the feed back consecu-
tively improve their own presentation.
With this procedure we intend to cultivate self-contained learning and working in
general. The web-pages become recourses of knowledge for the students during
their preparations for the examinations and during their further studies.We expect
this resources to grow over the next few years becoming a general compendium.
We can provide students evaluation of the seminars, but will not (yet) have re-
sults in terms of success rate in examinations compared to conventional presen-
tation based seminars as performed in previous years.
1762-Pos Board B672
Dimensional Analysis as a Tool to Introduce Biology Students to Physical
Reasoning
Justin S. Bois.
As students of biology begin their studies in biological physics, an effective
first lesson strives to develop a "feeling for the numbers" of biology [Phil-
lips and Milo, PNAS, 106, 21465-21471 (2009)], in which students become
acquainted with the length, time, and energy scales associated with systems
of interest and begin thinking quantitatively. The next crucial step is to use
these numbers to make more general inferences. To this end, it is both in-
structive and useful to perform estimates on biological systems in the spirit
of "Fermi problems." Though detailed calculations are unnecessary, estima-
tion often requires extensive physical insight. While the student will ulti-
mately learn the requisite physical principles, the task of performing
estimates can initially prove daunting. An important too in nearly all phys-
ical contexts, dimensional analysis gives the comfort of being formulaic, yet
still requires thought about what parameters might be important, without
necessarily requiring deep physical understanding. This provides a gentler,
though effective, introduction to physical reasoning for the uninitiated biol-
ogist. Furthermore, the process of performing dimensional analysis can ex-
pose interesting questions about what physical information is necessary,
providing student-discovered segues into further physical topics. We suc-
cessfully used this technique in a course for biology graduate students atthe Max Planck Institute of Molecular Cell Biology and Genetics in Dres-
den, Germany. In this talk, I will discuss our approach to teaching dimen-
sional analysis to biologists and discuss case studies in Brownian motion,
cytoplasmic mixing, interpretation of single-molecule motor experiments,
and microtubule buckling [Brangwynne, et al., J. Cell Biol., 173, 733-741
(2006)].
1763-Pos Board B673
Interdisciplinary Learning Experience in Biophotonics
James T. Gleeson, Arne Gericke, Robert Twieg, Doug Kline, John Stalvey.
Light provides a means to image, analyze, and manipulate living cells and
tissues. Photonic applications have produced a wave of new discoveries
that have revolutionized our understanding of a vast array of biological pro-
cesses. The exceptional scientific breadth of biophotonics research makes it
virtually impossible for a single science department to deliver all topics nec-
essary for a well-rounded basic undergraduate education in this rapidly pro-
gressing scientific area; therefore, we developed a new interdisciplinary
course. The instructors are from the Departments of Physics, Chemistry
and Biological Sciences and the students come from each of those depart-
ments as well. The course includes lecture, discussions, team activities and
projects, and practical experiments in optical foundations of fluorescence
spectroscopy and microscopy, organic fluorophore synthesis, advanced spec-
troscopy, and the use of microscopy in cell biology. Students work in inter-
disciplinary groups, which fosters peer-to-peer learning and develops their
communication skills in a cross-disciplinary setting. Students produce a port-
folio which is used for assessment and they present final team projects deal-
ing with the synthesis of organic dyes and their properties in vitro and when
introduced into living cells or projects dealing with the three-dimensional vi-
sualization of fluorescently labeled cells. Pre- and post-assessment of student
viewpoints revealed changes in attitude and perceptions. For example, as ex-
pected by the opportunities given in the course, more students indicated that
they had ‘‘designed, or worked with others to design, an experiment to test
a hypothesis’’. Following the course, there was an increase in the number
of students who felt that they ‘‘enjoy and feel comfortable working with
others in lab settings to solve problems together’’. Student attitudes toward
team teaching by several instructors became more positive after the course,
with a greater number of students feeling comfortable with a team-teaching
approach.
1764-Pos Board B674
Construction of a Magnetic Needle Viscometer for Use in Research and
Undergraduate Education
Thomas Lopez.
We have constructed a magnetic needle viscometer (MNV) to measure two di-
mensional interfacial viscosities in Langmuir monolayers at the air-water
interface. This device provides an accessible introduction to the fields of
soft materials, nanotechnology, and membrane biophysics. To construct our
MNV we have followed the work of Zasadzinski and colleagues (1). Currently
the focus of our design is on the development of real-time computer acquisi-
tion, image processing, and analysis. To accomplish this goal we have used
LabVIEW, a popular software package for data acquisition and analysis. By
achieving this, the MNV will be more student friendly. The graphic user inter-
face (GUI) allows the user to control the functions of; coil power supplies,
video capture system, water pumps, barrier direction, barrier speed, surface
pressure, and molecular area. The GUI also has the ability to do real time
image processing for needle speed extraction, allowing the user to respond
and control experimental parameters accordingly. This apparatus will have
applications in both research and undergraduate education. We will describe
a preliminary lab experience designed for a sophomore level Modern Physics
course.
Reference:
(1) Ding; Warriner; Zasadzinski; Schwartz; Magnetic Needle Viscometer for
Langmuir Monolayers,Langmuir 2002, 18, 2800-2806.Membrane Fusion I
1765-Pos Board B675
The Mechanism of Calcium-Mediated Hemifusion on the Pathway to Fu-
sion
Jason M. Warner, Ben O’Shaughnessy.
In many synthetic and biological membrane systems the pathway to fusion
passes through a hemifused intermediate where only proximal leaflets
